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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
I  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 
The  purpose  of  a  Phase  I  investigation  is  to  identify  expedi- 
tiously  those  dams  which  may  pose  hazards  to  human  life  or  pro¬ 
perty.  The  assessment  of  the  general  condition  of  the  dam  is 
based  upon  available  data  and  visual  Inspections.  .Detailed 
investigation,  and  analyses  Involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational  eva¬ 
luations  are  beyond  the  scope  of  a  Phase  I  Investigation; 
however ,  the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  nor¬ 
mal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the  nor¬ 
mal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  Incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  frequent  inspections  can  unsafe  conditions  be 
detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the 
established  /Guidelines ,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  dete mining  the  need  for  more 
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NAME  OF  DAM 
STATE  LOCATED 
COUNTY  LOCATED 
STREAM 

DATE  OF  INSPECTION 
COORDINATES 


Tobyhanna  Lake  No.  2  Dam 

Pennsylvania 

Monroe 

Tobyhanna  Creek 

May  22,  and  July  30,  1980 

Lat:  41°  12.5'  Long:  75°  24.5* 


ASSESSMENT 


'The  assessment  of  Tobyhanna  Lake  No.  2  Dam  is  based  upon 
visual  observations  made  at  the  time  of  inspection,  review  of 
available  records  and  data,  hydraulic  and  hydrologic  com¬ 
putations  and  past  operational  performance.  The  inspection  and 
review  of  data  of  Tobyhanna  Lake  No.  2  Dam  did  not  reveal  any 
problems  which  would  require  emergency  action.  The  dam  and 
spillway  appear  to  be  in  good  condition  and  are  adequately 
maintained. 


Tobyahanna  Lake  No.  2  Dam  is  a  high  hazard-intermediate  size 
dam.  The  spillway  design  flood  (SDF)  for  a  dam  of  this  size  and 
classification  is  the  FMF.  The  spillway  and  reservoir  are 
capable  of  controlling  approximately  5 82  of  the  PMF.  Based  on 
criteria  established  by  the  Corps  of  Engineers,  the  spillway  is 
termed  inadequate.  A 

The  following  recommendations  and  remedial  measures  should  be 
instituted  immediately. 

1.  The  warning  system  or  program  for  this  dam  should  be 
located  and  kept  on  file  at  the  park  office  and  made  readily 
accessible  should  an  emergency  situation  arise  requiring  its 
need. 


2.  Replace  missing  riprap  on  the  upstream  slope  adjacent 
to  the  right  spillway  approach  wingwall.  Riprap  should  be 
replaced  on  the  upstream  slope  as  required. 

3.  A  regular  safety  inspection  program  should  be  imple¬ 
mented  with  Inspections  at  regular  intervals  by  qualified 
personnel • 

4.  Due  to  past  settlement  in  the  area  (Section  2.2)  imme¬ 
diately  adjacent  to  the  concrete  gravity  spillway  structure, 
particular  attention  should  be  given  to  continued  monitoring  of 
conditions  in  the  area.  In  addition,  the  cracks  in  the  spillway 
walls  should  be  monitored  on  a  regular  basis. 

5.  Low  areas  on  the  embankment  crest  should  be  filled  to 
the  design  elevation.  The  work  should  be  completed  and  conform 
to  current  engineering  practice. 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
TOBYHANNA  LAKE  NO.  2  DAM 
NDI.  I.D.  NO.  PA  779 
DER  I.D.  NO.  45-36 

SECTION  1 

PROJECT  INFORMATION 

1 . 1  General. 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  Initiate  a  program  of  Inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  Inspection  is  to  determine 
If  the  dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Tobyhanna  Lake  No.  2  Dam  Is  an 
earthfill  dam,  860  feet  long  and  18  feet  high.  The  crest  width 
of  the  dam  Is  11  feet.  The  upstream  slope  Is  2.5H:1V  and  pro¬ 
tected  with  dumped  riprap.  The  downstream  slope  varies  from 
2H: IV  to  2.5H:1V  and  Is  grass  covered. 

The  spillway  Is  located  approximately  200  feet  from  the 
right  abutment  and  consists  of  an  ogee  gravity  section  having  a 
length  of  61  feet  between  abutments.  A  10  foot  wide  concrete 
foot  bridge  spans  the  spillway  crest.  On  the  right  abutment  of 
the  spillway  there  exists  a  5  foot  by  5  foot  concrete  structure 
which  houses  an  inactive  gaging  station.  An  18"  concrete  pier 
is  located  midway  across  the  span  and  provides  support  for  the 
concrete  foot  bridge.  A  valve  for  the  reservoir  drain  Is 
located  Immediately  upstream  of  this  concrete  pier. 

b.  Location.  Tobyhanna  Lake  No.  2  Dsm  is  located  approxi¬ 
mately  1.7  miles  northeast  of  Tobyhanna,  Monroe  County, 
Pennsylvania.  Tobyhanna  Lake  No.  2  Dam  can  be  located  on  the 
Tobyhanna,  U.S.G.S.  7.5  minute  quadrangle. 

c.  Size  Classification.  Tobyhanna  Lake  No.  2  Dam  is  an 
Intermediate  size  dam  (18  feet  high,  2489  acre-feet). 

d.  Hazard  Classification.  Tobyhanna  Lake  No.  2  Dam  is  a 
high  hazard  dam.  Downstream  conditions  indicate  that  the  loss 
of  more  than  a  few  lives  is  probable  should  the  structure  fail. 
Several  dwelling  are  located  approximately  0.75  miles  downstream 
and  the  village  of  Tobyhanna  is  located  approximately  1.75  miles 
downstream  of  the  dam. 
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e.  Ownership.  Tobyhanna  Lake  No.  2  Dam  is  owned  by  The 
Pennsylvania  Department  of  Environmental  Resources. 
Correspondence  should  be  addressed  to: 

Commonwealth  of  Pennsylvania 
Bureau  of  State  Parks 
Evangelical  Press  Building 
3rd  &  Reily  Street 
Harrisburg,  PA  17120 
717-787-6640 

f.  Purpose  of  Dam.  Tobyhanna  Lake  No.  2  Dam  is  used  for 
recreation. 

g.  Design  and  Construction  History.  Tobyhanna  Lake  No.  2 
Dam  was  originally  constructed  during  the  late  1800 's  by  the 
Mountain  Ice  Company.  The  original  earthfill  dam  was  approxima¬ 
tely  500  feet  long.  Approximately  230  feet  of  the  crest  length 
had  a  crest  width  of  approximately  20  feet.  The  balance  of  the 
crest  for  the  remaining  distance  of  the  dam  was  between  5  and  10 
feet  in  width.  The  maximum  height  of  the  dam  was  about  15  feet. 
The  spillway  was  located  about  200  feet  from  the  right  abutment 
and  constructed  of  rock  filled  timber  cribbing.  A  sluiceway  was 
located  40  feet  west  of  the  spillway.  A  side  track  of  DL  &  W 
Railroad  ran  across  the  crest  for  a  distance  of  150  feet, 
crossing  the  spillway  and  sluiceway  to  the  ice  house.  The  dam 
was  in  a  deteriorating  condition  and  attempts  were  made  during 
1920  to  repair  the  embankment  and  spillway  structure. 

Construction  for  the  modifications  was  completed  around 
November,  1919.  The  new  spillway  crest  had  a  length  of  approxi¬ 
mately  20  feet  and  a  pier  was  located  at  mid  span  to  support  a 
railroad  which  crossed  the  spillway.  A  new  8'  wide  sluiceway 
contained  two  36"  diameter  pipes  encased  in  concrete  and  running 
underneath  the  sluiceway.  The  water  level  in  the  reservoir  was 
controlled  by  flashboards  in  the  spillway  and  sluiceway. 

Early  in  1950  the  firm  of  Gannett,  Fleming,  Corddry  and 
Carpenter  was  authorized  to  conduct  a  survey  of  the  Tobyhanna 
Lake  No.  2  Dam  and  to  furnish  location  plans  and  cross-sections 
thereof.  The  Gannett,  Fleming  study  led  the  way  to  construc¬ 
tion  of  the  present  Tobyhanna  Lake  No.  2  Dam. 

The  plans  of  the  new  structure  show  an  earth  dam  with  a 
concrete  gravity  spillway  located  200  feet  from  the  right 
abutment.  The  earth  embankment  had  a  total  length  of  860  feet, 
exclusive  of  the  spillway  section.  The  maximum  height  of  the 
dam  was  12  feet  and  a  crest  width  of  10  feet  was  proposed.  The 
plan  shows  that  the  old  embankment  was  to  be  removed  where 
necessary  and  a  cutoff  trench  constructed  the  entire  length  of 
the  dam.  A  proposed  trench  was  to  have  a  bottom  width  of  10 


feet  and  side  slopes  of  1H: IV  and  extending  to  a  satisfactory 
foundation.  The  dam  was  designed  to  have  an  impervious  core  of 
select  material.  The  sideslopes  of  the  impervious  core  were 
specified  to  be  1/2H:1V.  Less  impervious  material  (random 
fill)  was  to  be  similarily  placed  on  both  sides  of  the  imper¬ 
vious  core  and  to  be  built  simultanously  with  the  clay  core. 

The  upstream  finished  slope  was  to  be  2. 5H: IV  and  the  downstream 
slope  was  to  be  2H: IV. 

The  upstream  face  was  protected  by  6"  gravel  filter  upon 
which  there  was  placed  2  feet  of  dumped  rock  riprap.  The  crest 
was  to  be  protected  with  a  layer  of  rolled  gravel  or  crushed 
stone.  The  downstream  face  was  to  be  protected  by  planting 
grass . 

The  spillway  was  designed  as  an  ogee  gravity  section  having 
a  length  of  62  feet  between  abutments,  a  height  of  12.5  feet  and 
a  effective  base  width  of  18  feet.  The  spillway  depth  was  8 
feet. 

The  ogee  section  was  founded  on  a  three  foot  thick  concrete 
slab  23  feet  long.  The  base  was  provided  with  a  cutoff  wall  4 
feet  thick  and  extending  12  feet  below  the  bottom  of  the  base 
slab  at  the  upstream  edge  of  the  section.  The  downstream  end  of 
the  slab  was  provided  with  a  3  foot  deep  cutoff,  2  foot  wide  at 
the  base  and  3.6  feet  wide  at  the  top.  The  downstream  end  was 
provided  with  a  bearing  seat  and  construction  joint  to  carry  the 
upstream  end  of  the  stilling  basin  bottom  slab.  The  downstream 
face  of  the  ogee  section  was  reinforced  along  the  lower  2/3  of 
its  surface. 

The  stilling  basin  was  designed  to  be  17  feet  long  to  the 
upstream  face  of  the  toe  water  stop.  The  bottom  slab  was  2  feet 
thick  and  reinforced  with  5/8"  bars  on  12”  centers.  The 
stilling  basin  pool  was  provided  with  15  energy  dissipating 
piers  located  15  feet  downstream  of  the  toe  of  the  spillway 
section. 

The  waste  channel  was  paved  with  a  1  foot  thick  reinforced 
concrete  slab  for  a  distance  of  11  feet  below  the  stilling 
basin.  This  paving  was  terminated  in  a  reinforced  concrete 
cutoff  wall  1.5  feet  thick  and  extending  to  a  minimum  of  5  feet 
below  the  top  surface  of  the  slab. 

The  spillway  abutments  are  concrete  gravity  sections  having 
a  base  width  of  44Z  of  their  height  and  a  top  width  of  1.6  feet. 
The  abutments  were  provided  with  1  foot  thick  reinforced 


concrete  cutoff  walls  extending  4  feet  outside  the  abutments. 

The  abutment  footings  were  14  feet  deep  adjacent  to  the  ogee 
section  and  7  feet  deep  at  the  outside.  The  width  of  the 
footing  was  IS  feet  7  inches. 

A  36"  diameter  blow-off  pipe  was  to  extend  through  the  gra¬ 
vity  section.  This  blow-off  opening  was  to  be  closed  by  a  hand 
operated  sluice  gate  on  the  upstream  face  of  the  spillway.  The 
approach  channel  was  paved  for  a  distance  of  9  feet  upstream 
from  the  sluice  gate.  The  spillway  was  provided  with  a  10  foot 
wide  foot  bridge  of  concrete  construction.  The  spillway  was 
also  equipped  with  a  recording  pool  stage  recorder  to  provide 
data  for  hydraulic  studies. 

Prior  to  August,  1950,  the  Willis  Construction  Company  of 
Branchvllle,  New  Jersey  was  awarded  the  contract  to  complete  the 
work. 


h.  Normal  Operating  Procedures.  No  operations  are  con¬ 
ducted  at  the  dam. 

1.3  Pertinent  Data. 


a.  Drainage  Area.  8.78  square  miles 

b.  Discharge  at  Dam  Site  (cfs). 


Maximum  known  flood  at  dam  site  (1995) 
Drainline  capacity  at  normal  pool 
Spillway  capacity  at  top  of  dam 


1185 

Unknown 

4683 


c.  Elevation  (U.S.G.S.  Datum)  (feet).  -  Field  survey  based 
on  principal  spillway  crest  elevation  1952.3  feet  obtained  from 
design  drawings. 


Top  of  dam  -  low  point  1959.8 

Top  of  dam  -  design  height  1960.3 

Maximum  pool  -  design  surcharge  Unknown 

Full  flood  control  pool  N/A 

Normal  pool  1952.3 

Emergency  spillway  crest  None 

Upstream  portal  -  36"  dra inline  Unknown 

Downstream  portal  -  36"  drainline  Unknown 

Tailwater  1942.2 

Maximum  tailwater  Unknown 

Toe  of  dam  (concrete  apron)  1942.0 


d.  Reservoir  (feet). 


Length  of  maximum  pool 
length  of  normal  pool 


1300  feet 
6500  feet 


Normal  pool 
Top  of  dam 


436 

2489 


f .  Reservoir  Surface  (acres). 


Top  of  dam 
Normal  pool 
Spillway  crest 

g.  Dam. 


393 

172 

172 


Type 

Length  (excluding  spillway) 

Height 
Top  width 

Side  slopes  -  upstream  (field  measurement) 

-  downstream 

Side  slopes  -  upstream  (design) 

-  downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


Earthfill 
860  feet 
18  feet 
11  feet 
2. 5H:  IV 

2H: IV  to  2.5H: IV 
2. 5H: IV 
2H:  IV 
Yes 
Yes 

Partial 

None 


h.  Reservoir  Drain. 


Type 

Length 

Closure 

Access 

Regulating  facilities 


36"  RCP 
Unknown 
Sluice  gate 
Upstream  face 
of  ogee  section 
On  concrete  walkway 
which  spans  the  spillway  crest 


1.  Spillway. 


Type  Ogee  gravity  section 

Length  (crest,  field  measurement)  60  feet 


Crest  elevation 
Upstream  channel 
Downstream  channel 


1952.3 

Lake  (unrestricted) 
Concrete  channel  to 
natural  streambed 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design.  Review  of  available  information  in  the  files  of 
the  Commonwealth  of  Pennsylvania,  Department  of  Environmental 
Resources,  revealed  that  some  correspondence,  design  drawings, 
construction  inspection  memos,  laboratory  concrete  compression 
test  reports  and  pertinent  information  were  available  for 
review.  Some  information  was  supplied  by  personnel  from  the 
Pennsylvania.  Parks  Service.  Design  drawings  and  an  engineering 
report  prepared  by  Gannett,  Fleming,  Corddry  and  Carpenter  were 
reviewed  for  the  purposes  of  this  report. 

2.2  Construction.  Reconstruction  of  Tobyhanna  Lake  No.  2  Dam 
was  begun  on  August  8,  1950.  Periodic  construction  inspection 
report  memos  are  located  in  the  Pennsylvania  Department  of 
Environmental  Resources  files.  A  September  21,  1950  memo  notes 
the  removal  of  the  entire  left  end  of  the  original  dam. 

Comments  concerning  the  cutoff  trench  excavation  were  also  men¬ 
tioned  and  it  was  reported  that  no  relatively  Impervious  layer 
had  been  reached  at  the  bottom  of  the  cutoff.  Information  in 
the  memo  notes  that  the  location  of  the  borrow  area  for 
construction  of  the  embankment  was  located  a  couple  of  miles 
from  the  site,  behind  the  military  buildings.  Continuation  of 
the  cutoff  trench  excavation  was  questioned  since  the  material 
with  which  it  will  be  backfilled  was  perhaps  less  impervious 
than  the  material  removed.  Further  comments  in  the  memo  rela¬ 
tive  to  the  cutoff  trench  excavation  make  note  of  the  fact  that 
no  serious  trouble  was  encountered  in  the  old  dam  due  to  seepage 
losses.  It  was  noted  that  conservative  calculations  of  possible 
seepage  losses  might  disclose  that  the  cutoff  is  unnecessary  and 
that  a  sand  embankment  would  be  all  right.  Based  on  Information 
contained  in  the  DER  files  it  appears  as  though  borrow  had  been 
obtained  from  several  sites  in  the  area  of  construction. 

Further  review  of  the  finals  show  no  mention  of  any  major 
problems  being  encountered  during  the  construction  phase. 

During  mid  1951,  construction  was  completed  and  a  final 
Inspection  was  slated  to  occur  on  July  10,  1951.  Approximately 
8  months  after  construction  on  April  29,  1952,  the  embankment 
crest  in  the  area  of  the  spillway  experienced  some  damage  due  to 
heavy  rains  which  had  occurred  during  the  previous  week.  There 
is  no  indication  in  the  files  as  to  the  exact  cause  of  the 
damage.  An  inspection  of  the  structure  was  conducted  the 
following  day  on  April  30,  1952  by  state  officials.  Information 
obtained  from  the  inspection  report  makes  note  of  embankment 
settlement  of  approximately  A  inches.  It  appears  as  though  the 
embankment  settlement  occurred  in  an  area  directly  adjacent  to 
the  spillway  structure. 


6 


A  June  25,  1952  memorandum  contained  In  the  DER  files  makes 
note  of  a  June  24,  1952  meeting  which  was  held  at  the  dam  site 
to  discuss  what  work.  If  any,  was  to  be  done  by  the  contractor 
under  the  maintenance  bond  which  was  to  expire  on  July  13. 
Remarks  In  the  memo  make  note  of  the  fact  that  levels  were  run 
over  the  entire  crest  of  the  dam  and  It  had  not  appeared  as 
though  any  appreciable  settlement  had  occurred  except  at  the 
spillway  abutments.  Discussions  relative  to  the  settlement  near 
the  spillway  structure  make  note  of  the  deep  fills  in  the  area 
of  the  spillway.  Fill  in  the  area  was  approximately  30  feet 
deep  and  a  settlement  of  4  inches  was  remarked  to  have  repre¬ 
sented  approximately  1%  of  the  height  of  the  fill.  Remarks  con¬ 
tained  in  the  memo  state  that  it  could  not  be  definitely 
determined  that  the  contractor  was  at  fault  in  regards  to  the 
settlement.  It  was  further  noted  that  since  most  of  the  damage 
had  been  repaired  by  park  employees  that  the  park  foreman  should 
complete  the  rest  of  the  work.  Later  correspondence  contained 
in  the  DER  files  make  note  of  the  settlement  damage  and  repair 
as  being  considered  a  park  maintenance  problem. 

2.3  Operation.  The  drainline  sluice  gate  is  operated  and 
lubricated  each  spring  and  fall. 

2.4  Evaluation. 

a.  Availability.  Engineering  data  were  provided  by 
PennDER,  Bureau  of  Dams  and  Waterways  Management.  The  owner  of 
the  dam  is  the  Commonwealth  of  Pennsylvania.  The  Tobyhanna  park 
superintendent,  Mr.  Ken  Fultz,  was  interviewed  in  regards  to 
operation  and  maintenance  of  the  dam.  Mr.  Fultz  did  not  accom¬ 
pany  the  inspection  team  during  the  inspection. 

b.  Adequacy.  The  Phase  I  Report  was  based  on  visual 
inspection  and  hydrologic  and  hydraulic  analysis.  Sufficient 
Information  exists  to  complete  a  Phase  I  Report. 


SECTION  3 
VISUAL  INSPECTION 


3. 1  Findings. 

a.  General.  The  onsite  inspection  of  Tobyhanna  Lake  No.  2 
Dam  was  conducted  by  personnel  of  L.  Robert  Kimball  and 
Associates  on  May  22,  and  July  30,  1980.  The  inspection  con¬ 
sisted  of: 

1.  Visual  inspection  of  the  retaining  structure, 
abutments  and  toe. 

2.  Examination  of  the  spillway  facilities,  exposed 
portion  of  any  outlet  works  and  other  appurtenant 
works . 

3.  Observations  affecting  the  runoff  potential  of 
the  drainage  basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  The  dam  appears  to  be  in  good  condition.  From  a 
brief  survey  conducted  during  the  inspection,  it  was  noted  that 
a  low  spot  exists  on  the  embankment  crest  adjacent  to  the  left 
spillway  wingwall.  The  low  area  noted  during  the  field  survey 
corresponds  somewhat  to  previous  settlement  in  the  area  as  pre¬ 
viously  noted  in  Section  2.2.  The  difference  in  elevation  is 
not  noticeable  to  the  naked  eye  and  there  is  no  immediate  con¬ 
cern  due  to  the  depression.  It  should  be  noted  that  the  low 
area  does  exist  in  an  area  where  previous  settlement  has 
occurred  and  it  may  be  possible  that  settlement  is  as  yet 
incomplete. 

The  crest  of  the  dam  had  just  been  seeded  prior  to  the 
Inspection  and  the  downstream  slope  of  the  dam  was  grass 
covered.  The  upstream  slope  of  the  dam  is  riprapped  for  its 
entire  length.  A  portion  of  the  upstream  slope  on  either  side 
of  the  spillway  structure  is  protected  with  slush  grouted 
riprap  with  signs  of  minor  deterioration.  The  crest  width  is  11 
feet,  the  downstream  slope  was  measured  to  be  2H: IV  to  2.5H:1V. 
The  upstream  slope  is  2. 5H:1V.  It  was  noted  during  the  inspec¬ 
tion  that  a  small  area  on  the  upstream  slope  immediately  adja¬ 
cent  to  the  right  spillway  wingwall  was  in  need  of  some 
additional  riprap.  No  erosion  or  seepage  was  observed  during 
the  Inspection. 

c.  Appurtenant  Structures.  The  concrete  structure,  the 
spillway  weir  and  the  concrete  walkway  which  spans  the  spillway 
crest  appeared  to  be  in  good  condition.  Some  cracking  of  the 
concrete  was  noted  on  the  right  wall  of  the  discharge  channel. 
The  reservoir  drain  was  not  observed  during  the  inspection. 
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d.  Reservoir  Area.  The  watershed  consists  of  forested 
lands  as  well  as  many  large  swamp  areas.  The  storage  potential 
of  the  swamp  areas  are  unknown.  A  more  indepth  analysis  would 
be  required  to  determine  what  storage  potential,  if  any  exists, 
in  the  areas.  The  reservoir  slopes  are  gentle  to  moderate  and 
do  not  appear  to  be  susceptible  to  massive  landslides  which 
would  affect  the  storage  volume  of  the  reservoir  or  cause  over¬ 
topping  by  displacing  water. 

e.  Downstream  Channel.  The  downstream  channel  of 
Tobyhanna  Lake  No.  2  Dam  consists  of  Tobyhanna  Creek.  The 
stream  channel  is  relatively  broad  for  its  entire  distance  of 
approximately  1  mile  at  which  point  Tobyhanna  Creek  discharges 
into  Mill  Pond  #1  near  the  village  of  Tobyhanna. 

3.2  Evaluation.  The  embankment,  spillway  structure,  walkway 
and  spillway  crest  appear  to  be  in  good  condition.  The  upstream 
slope  adjacent  to  the  right  spillway  wing wall  requires  addi¬ 
tional  riprap.  No  seepage  was  observed  during  the  inspection. 
The  cracks  observed  in  the  right  wall  of  the  discharge  channel 
do  not  appear  significant  enough  to  effect  the  stability  of  the 
structure.  Information  contained  in  the  DER  files  Indicate  that 
the  cracks  have  been  monitored  on  a  regular  basis. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4. 1  Procedures.  No  operations  are  conducted  at  this  dam.  The 
gaging  station  located  on  the  right  abutment  of  the  spillway 
structure  has  not  been  in  operation  since  January,  1978.  The 
water  level  in  the  reservoir  is  maintained  at  the  spillway  crest 
elevation,  1952.3. 

4.2  Maintenance  of  the  Dam.  No  planned  maintenance  schedule 
exists  for  Tobyhanna  Lake  No.  2  Dam.  Mowing  of  the  embankment 
crest  and  downstream  slope  is  completed  on  an  unscheduled  basis. 
The  dam  is  Inspected  twice  each  year  by  state  officials  and 
recommendations  as  per  maintenance  or  repairs  are  completed  as 
required. 

4.3  Maintenance  of  Operating  Facilities.  The  drainline  sluice 
gate  is  operated  each  spring  and  fall.  The  operation  of  the 
gate  includes  lubrication  of  the  regulating  facilities. 

4.4  Warning  System  in  Effect.  The  park  superintendent,  Mr.  Ken 
Fultz,  reported  that  a  warning  system  or  program  existed  to  warn 
downstream  residents  of  a  potential  dam  emergency.  The  warning 
system  or  program  was  not  available  for  review  since  the  park 
administration  had  just  moved  into  a  new  office  and  the  file  was 
temporarily  misplaced. 

4.5  Evaluation.  The  condition  of  the  dam  is  considered  good. 
Discussions  with  the  park  superintendent  indicated  that  the 
maintenance  program  at  the  dam  as  well  as  the  maintenance  of 
operating  facilities  was  adequate.  A  warning  system  or  program 
exists  to  warn  downstream  residents  of  a  possible  downstream 
emergency  but  this  program  was  not  available  for  review  at  the 
time  of  the  inspection.  Mr.  Fultz  informed  the  Inspection  team 
that  a  staff  gauge  is  planned  to  be  installed  in  the  near  future 
and  would  be  read  during  periods  of  high  water  levels  in  the 
reservoir. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features. 

a.  Design  Data.  Preliminary  calculations  relative  to  the 
hydrologic  and  hydraulic  design  were  contained  in  the  DER  files. 
This  information  was  reviewed  for  the  purposes  of  this  report. 
Information  contained  in  the  file  indicates  that  the  computed 
capacity  of  the  spillway  is  5200  cfs.  A  design  inflow  for  the 
reservoir  is  reported  in  correspondence  to  be  10,800  cfs.  The 
design  calculations  and  drawings  show  the  spillway  length  to  be 
approximately  62  feet.  A  pier  located  mid  span  of  the  crest 
which  supports  the  concrete  walkway  is  approximately  1.5  feet  in 
width.  This  agrees  with  data  collected  during  the  time  of 
inspection. 

b.  Experience  Data.  No  rainfall  or  runoff  data  were 
available.  The  gaging  station  at  the  dam  has  not  been  in  opera¬ 
tion  since  January,  1978.  Review  of  available  data  relative  to 
reservoir  water  levels  were  reviewed  for  the  purposes  of  this 
report . 

c.  Visual  Observations.  The  spillway  appeared  to  be  in 
good  condition.  Several  cracks  were  noted  on  the  right  spillway 
discharge  channel  wall  but  it  appears  as  though  they  present  no 
problems  relative  to  the  stability  of  the  structure.  Remarks 
made  by  the  park  superintendent  as  well  as  information  contained 
in  the  DER  files  indicates  that  several  attempts  had  been  made 
to  repair  the  cracks  but  they  have  not  been  successful.  It  was 
reported  by  the  park  superintendent  that  the  cracks  will  con¬ 
tinue  to  be  monitored  by  park  personnel  as  well  as  members  of 
the  semi-annual  inspection  team.  A  state  highway  bridge  is 
located  approximately  100  feet  downstream  of  the  spillway  crest. 
Correspondence  located  in  the  DER  files  indicate  that  the  bridge 
designer  made  contact  with  appropriate  state  officials  relative 
to  the  design  capacity  of  the  spillway  and  potential  peak  inflow 
to  the  lake. 

d.  Overtopping  Potential.  Overtopping  potential  was 
investigated  through  the  development  of  the  probable  maximum 
flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of  the 
PMF  and  fractions  of  the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed 
that  the  HEC-1  Dam  Safety  Version  systemized  computer  program  be 
utilized.  The  program  was  prepared  by  the  Hydrologic 
Engineering  Center  (HEC),  U.S.  Army  Corps  of  Engineers,  Davis, 
California,  July,  1978.  The  major  methodologies  or  key  input 
data  for  this  program  are  discussed  briefly  in  Appendix  D. 
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S.2  Evaluation  Assumptions.  To  enable  us  to  complete  the 
hydraulic  and  hydrologic  analysis  for  this  structure,  it  was 
necessary  to  make  the  following  assumptions. 


1.  Pool  elevation  prior  to  the  storm  was  at  the  spillway 
crest  elevation,  1952.3. 

2.  The  storage  potential  of  the  several  large  swamp  areas 
located  in  the  watershed  was  not  considered  in  this  analysis. 

3.  The  top  of  dam  was  considered  the  low  spot  elevation, 
1959.8. 

5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets 
for  the  computer  output  are  presented  in  Appendix  D. 

Peak  inflow  (PMF)  13044  cfs 

Spillway  capacity  4683  cfs 

a.  Spillway  Adequacy  Rating.  The  Spillway  Design  Flood 
(SDF)  for  a  dam  of  this  size  and  classification  is  the  PMF. 

Based  on  the  following  definition  provided  by  the  Corps  of 
Engineers,  the  spillway  is  rated  as  Inadequate  as  a  result  of 
our  hydrologic  analysis. 

Inadequate  -  All  high  hazard  dams  which  do  not  pass  the 
Spillway  Design  Flood  (PMF). 

The  spillway  and  reservoir  are  capable  of  controlling 
approximately  582  of  the  PMF  without  overtopping  the  embankment. 

5.4  s»™»mry  of  Dam  Breach  Analysis.  As  the  subject  dam  is 
capable  of  passing  at  least  50Z  of  the  PMF  it  was  not  necessary 
to  perform  the  dam  breach  analysis  and  downstream  routing  of  the 
flood  wave. 
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SECTION  6 

STRUCTURAL  STABILITY 


6. 1  Evaluation  of  Structural  Stability. 

a.  Visual  Obaarvations.  No  erosion  was  observed  on  the 
eabankaent  crest  or  slopes  at  the  time  of  inspection.  No 
seepage  or  wet  areas  were  observed  on  the  downstream  slope  or 
along  the  toe  of  the  dam.  No  structural  deficiencies  were 
observed  during  the  time  of  the  inspection.  Several  cracks  were 
observed  on  the  right  spillway  discharge  channel  wall.  Some 
riprap  was  missing  on  the  upstream  slope  adjacent  to  the  right 
spillway  approach  wing wall.  The  upstream  slope  on  either  side 
of  the  spillway  structure  is  protected  with  slush  grouted  riprap 
for  a  distance  of  about  1/2  the  length  to  either  abutment. 

Review  of  past  inspection  reports  conducted  by  state  officials 
did  not  disclose  any  problems  relative  to  the  structural  stabi¬ 
lity  of  the  dam. 

b.  Design  and  Construction  Data.  Some  design  and 
construction  data  were  available  in  the  DER  files  and  were 
reviewed  for  the  purposes  of  this  report.  The  review  of  design 
information,  did  not  contain  any  Information  relative  to  a  sta¬ 
bility  analysis  on  the  dam.  The  file  contains  considerable  test 
results  relative  to  concrete  compression  tests  conducted  on 
materials  (concrete)  used  in  construction  of  the  spillway 
structure.  Some  test  results  are  available  relative  to  field 
density  testing.  Based  on  correspondence  contained  in  the 
PennDER  files,  it  appears  as  though  the  embankment  material  con¬ 
sists  of  sand  and  gravely  type  soils. 

c.  Operating  Records.  No  operations  are  conducted  at  the 
dam.  The  gaging  station  recorder  has  not  been  operated  since 
January  of  1978. 

d.  Post  Construction  Changes.  Approximately  4  inches  of 
settlement  is  noted  to  have  occurred  adjacent  to  the  spillway 
structure  and  correspondence  contained  in  the  DER  files  suggest 
that  some  repairs  were  made  in  the  area  Immediately  adjacent  to 
the  spillway  structure.  The  work  was  performed  by  park 
personnel.  A  question  was  noted  in  correspondence  relative  to 
attempting  to  have  the  construction  company  responsible,  make 
the  repairs  but  later  correspondence  made  note  of  the  fact  that 
after  several  meetings  the  contractor  was  not  held  responsible 
for  this  settlement.  The  repair  work  relative  to  the  settlement 
was  completed  by  park  personnel  and  the  work  was  considered  a 
maintenance  type  problem.  The  settlement  and  subsequent  repairs 
were  performed  less  than  one  year  after  construction  of  the  dam 
was  completed. 


e.  Seismic  Stability.  The  dam  Is  located  In  seismic  zone 
1.  No  seismic  stability  analyses  has  been  performed.  Normally, 
it  can  be  considered  that  if  a  dam  in  this  zone  is  stable  under 
static  loading  conditions,  it  can  be  assumed  safe  for  any 
expected  earthquake  loading. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS / REMEDIAL  MEASURES 

7. 1  Dam  Assessment. 

a.  Safety.  The  dam  appears  to  be  in  good  condition  and 
adequately  maintained.  No  erosion  or  seepage  were  observed 
during  the  inspection.  A  section  of  riprap  is  missing  on  the 
upstream  slope  adjacent  to  the  right  spillway  approach  wingwall. 
No  deficiencies  were  observed  which  would  affect  the  structural 
stability  of  the  embankment  or  spillway  structure.  The  visual 
observations,  review  of  available  data,  hydrologic  and  hydraulic 
calculations  and  past  operational  performance  indicate  that  the 
Tobyhanna  Lake  No.  2  Dam  is  capable  of  controlling  approximately 
58%  of  the  PMF.  Based  on  the  hydrologic  and  hydraulic  calcula¬ 
tions  the  spillway  at  Tobyhanna  Lake  No.  2  Dam  is  considered 
Inadequate. 

b.  Adequacy  of  Information.  Sufficient  information  is 
available  to  complete  a  Phase  I  report. 

c.  Urgency.  The  recommendations  suggested  below  should  be 
Implemented  immediately. 

d.  Necessity  for  Further  Investigation.  In  order  to 
accomplish  some  of  the  recommendations/ remedial  measures 
outlined  below,  further  Investigations  will  be  required. 

7. 2  Recommendations /Remedial  Measures. 

1.  The  warning  system  or  program  for  this  dam  should  be 
located  and  kept  on  file  at  the  park  office  and  made  readily 
accessible  should  an  emergency  situation  arise  requiring  its 
need. 

2.  Replace  missing  riprap  on  the  upstream  slope  adjacent 
to  the  right  spillway  approach  wingwall.  Riprap  should  be 
replaced  on  the  upstream  slope  as  required. 

3.  A  regular  safety  Inspection  program  should  be  imple¬ 
mented  with  inspections  at  regular  intervals  by  qualified 
personnel. 

4.  Due  to  past  settlement  in  the  area  (Section  2.2)  imme¬ 
diately  adjacent  to  the  concrete  gravity  spillway  structure, 
particular  attention  should  be  given  to  continued  monitoring  of 
conditions  in  the  area.  In  addition,  the  cracks  in  the  spillway 
walls  should  be  monitored  on  a  regular  basis. 

5.  Low  areas  on  the  embankment  crest  should  be  filled  to 
the  design  elevation.  The  work  should  be  completed  and  conform 
to  current  engineering  practice. 
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CHECK  LIST 
VISUAL  INSPECTION 


FOUNDATION  Not  applicable 


OUTLET  WORKS 


GATED  SPILLWAY 


DOWNSTREAM  CHANNEL 
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CHECKLIST,  ENGINEERING  DATA,  DESIGN, 

PHASE  I 


CHECK  LIST  Tobyhanna  Lake 

T (JEERING  DATA  NAME  OF  DAM  - Ho*  2  Daw - 


Several  borrow  source  area  were  mentioned  In  the  DER  files. 

BORROW  SOURCES  It  as  though  the  Initial  borrow  area  for  construction  of  the 

dam  was  located  In  an  area  behind  the  military  buildings  located 
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RECORDS 
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INDICATES  PHOTO  LOCATION 


TOBYHANNA  LAKE  NO.  2  DAM 
PA  779 


Photograph  Description 
Sheet  1 

Front 

(1)  Upper  left  -  Spillway  crest. 

(2)  Upper  right  -  Discharge  channel  (note  highway 

bridge). 

(3)  Lower  left  -  View  of  embankment  from  left 

abutment. 

(4)  Lower  right  -  Downstream  exposure. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology.  The  dam  overtopping  and  breach  analyses  were 
accomplished  using  the  systemized  computer  program  HEC-L  (Dam 
Safety  Investigation),  September,  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Army  Corps  of  Engineers, 
Davis,  California.  A  brief  description  of  the  methodology  used 
in  the  analysis  is  presented  below. 

1.  Precipitation.  The  Probable  Maximum  Precipitation 
(PMP)  is  derived  and  determined  from  regional  charts  prepared 
from  past  rainfall  records  including  "Hydrometeorological 
Report  No.  40"  prepared  by  the  U.S.  Weather  Bureau. 

The  index  rainfall  is  reduced  from  10%  to  20%  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook 
adjustment  factor.  Distribution  of  the  total  rainfall  is  made 
by  the  computer  program  using  distribution  methods  developed  by 
the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  in 
development  of  the  overtopping  potential  is  based  on  applying  a 
hypothetical  storm  to  a  unit  hydrograph  to  obtain  the  inflow 
hydrograph  for  reservoir  routing. 

The  unit  hydrograph  is  developed  using  the  Snyder  method.  This 
method  requires  calculation  of  several  key  parameters.  The 
following  list  gives  these  parameters  their  definition  and  how 
they  were  obtained  for  these  analysis. 


Parameter 

Definition 

Where  Obtained 

Ct 

Coefficient  representing 
variations  of  watershed 

From  Corps  of 
Engineers* 

L 

Length  of  main  stream 
channel  miles 

From  U.S.G.S. 
7.5  minute 
top graphic 

Lea 

Length  on  main  stream 
to  centroid  of  watershed 

From  U.S.G.S. 
7.5  minute 
topographic 

Cp 

Peaking  coefficient 

From  Corps  of 
Engineers* 

A 

Watershed  size 

From  U.S.G.S. 
7.5  minute 
topographic 

^Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 
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3.  Routing.  Reservoir  routing  is  accomplished  by  using 
Modified  Plus  routing  techniques  where  the  flood  hydrograph  is 
routed  through  reservoir  storage.  Hydraulic  capacities  of  the 
outlet  works,  spillways  and  the  crest  of  the  dam  are  used  as 
outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be  calcu¬ 
lated  and  input  or  sufficient  dimensions  input  and  the  program 
will  calculate  an  elevation  discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area  -  elevation  rela¬ 
tionship  from  which  the  computer  calculates  storage.  Surface 
areas  are  either  planlmetered  from  available  mapping  or  U.S.G.S. 
7.5  minute  series  topographic  maps  or  taken  from  reasonably 
accurate  design  data. 

4.  Dam  Overtopping.  Using  given  percentages  of  the  PMF 
the  computer  program  will  calculate  the  percentage  of  the  PMF 
which  can  be  controlled  by  the  reservoir  and  spillway  without 
the  dam  overtopping. 

5.  Dam  Breach  and  Downstream  Routing.  The  computer 
program  is  equipped  to  determine  the  increase  in  downstream 
flooding  due  to  failure  of  the  dam  caused  by  overtopping.  This 
is  accomplished  by  routing  both  the  pre-failure  peak  flow  and 
the  peak  flow  through  the  breach  (calculated  by  the  computer 
with  given  input  assumptions)  at  a  given  point  in  time  and 
determining  the  water  depth  in  the  downstream  channel.  Channel 
cross-sections  taken  from  U.S.G.S.  7.5  minute  topographic  maps 
were  used  in  the  downstream  flood  wave  routing.  Pre  and  post 
failure  water  depths  are  calculated  at  locations  where  cross- 
sections  are  input. 


HYDROLOGY  AND  HYDRAULICS  ANALYSIS 
DATA  BASE 

NAME  OF  DAM:  Tobyhanna  Lake  No.  2  Dam  (Delaware  River  Basin) 
PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  -  21.80  inches 


STATION 

1 

2 

3 

4 

Station  Description 

Subarea  1 

.  Subarea  2 

Subarea  3 

Subarea 

Drainage  Area 
(square  miles) 

.98 

1.8 

3.8 

2.2 

Cumulative  Drainage  Area 
(square  miles) 

.98 

2.78 

6.58 

8.78 

Adjustment  of  MF  for 
Drainage  Area  (X)(*) 

111 

111 

111 

111 

6  hours 

12  hours 

121 

121 

121 

121 

24  hours 

131 

131 

131 

131 

48  hours 

72  hours 

142 

142 

142 

142 

Snyder  Hydrograph 
Parameters 

(Zone 

1) 

2 

.45 

2 

.45 

2 

.45 

2 

.45 

Ct  (3) 

2.1 

2.1 

2.1 

2.1 

L  (miles)  (^},v 

0-3  -r,. 

1.89 

.90 

2.46 

2.79 

1.47 

3.21 

3.0 

1.59 

3.36 

2.08 

.99 

2.61 

Spillway  Data 

Crest  Length  (ft)  60' 

Freeboard  (ft)  7.5' 

Discharge  Coefficient  3.8 

Exponent  1.3 


(^Hydrometeorological  Report  33  (Figure  1),  U.S.  Army  Corps  of 
Engineers,  1965. 

(^Hydrological  zone  defined  by  Corps  of  Engineers,  Baltimore 
District,  for  determining  Snyder's  coefficients  (Cp  an,j  ct). 

(3 ^Snyder's  Coefficients. 

(^L«Length  of  longest  water  course  from  outlet  to  basin  divide. 
^ca*Length  of  water  course  from  outlet  to  point  opposite  the 
centroid  of  drainage  area. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  A»FA  CHARACTERISTICS:  D.A.  »  8.78  mi2  gentle  to  moderate 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) :  .  436  ac~^c _ 


ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) : 


2489  ac-ft 


ELEVATION  MAXIMUM  DESIGN  POOL: 

1959.8 


Unknown 


ELEVATION  TOP  DAM: 


SPILLWAY  CREST: 


a. 

b. 


c. 

d. 


«. 

f. 


Elevation  _ 

Type  - 

Width  _ 

Length  _ 

Location  Spillover _ 

Number  and  Type  of  Gates 


1952.3 

Ugee  gravity  section 
Unknown  " 

•atr-feet - 

apprSETlgCeiy  200  regr  flfdm  fight  abutment 

wire - 


OUTLET  WORKS: 


a. 

b. 

c. 

d. 

e. 


Type  - 

Location  _ 

Entrance  inverts 
Exit  inverts  _ 


None 


None 

None 


None 


Emergency  draindovn  facilities 


3b'“  diameter  concrete  pipe 


HYDROMETEOROLOGICAL  GAUGES: 


a.  Type  - 

b.  Location _ 

c.  Records  ______ 

MAXIMUM  NON-DAMAGING  DISCHARGE : 


Gage  recorder 


tHghf  ap-Mlu/ny  nhnt-mant- 


files  and  park  office  -  use  discontinued 


Unknown 


January,  1978 
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TOBYHANNA  LAKE  DAM 
DRAINAGE  AREA  MAP 
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APPENDIX  F 
GEOLOGY 


General  geology 


Tobyhanna  Lake  No.  2  Dam  lie  within  the  Pocono  Plateaus 
Section  of  the  Appalachian  Plateaus  Physiographic  province. 

This  region  is  characterized  by  both  broad  and  narrow  anticlines 
and  synclines.  While  drag  folds  and  minor  faulting  may  be  com¬ 
mon  in  this  area,  no  major  faulting  is  indicated  in  the  area  of 
the  dam. 

The  bedrock  underlying  the  lake  and  dam  consists  of  the 
Devonian  aged  Catskill  Formation.  This  is  a  cmoplex  unit  of 
conglomerate,  sandstone,  siltstone  and  shale.  The  normally  well 
developed  beds  range  In  thickness  from  less  than  one  to  over 
fifteen  feet.  The  usually  well  developed  joints  are  closely 
spacead  and  steeply  dipping.  The  shales  disintegrate  rapidly, 
but  the  sandstones,  siltstones  and  conglomerates  are  fairly 
resistant.  The  rocks  can  form  a  good  foundation  for  heavy 
structures  if  excavated  to  sound  material  and  the  shales  and 
siltstones  are  kept  water  free.  The  interstitial  porosity  is 
low  in  the  coarser  rocks,  but  the  joint  development  creates  a 
medium  overall  effective  porosity. 


GEOLOGIC  MAP  OF  THE  AREA  AROUND  TOBYHANNA  LAKE  NO.  2  DAM 


Or* 


CatnkiH  Formation 

t'kirffn  reti  fn  IrurniiA  nmd  *tnd- 

*  tnrt*J*9  fray  nnd  fr*tn »•*  *1*  I- 
*'»*•***•  ntmrd  Htk  M-**nt* •  «, 
ffnnrtwfnl*.  SMrt* nta,  mnd  /Vlur^fi  fttrar 


SCALE  1 : 250,000 


